DCM who were treated with ICDs were enrolled in this study. Their left ventricular ejection fraction (LVEF) was 25±9%. During a regular followup period of up to 60 months (median 21 months), these patients received frequent appropriate (34%) and inappropriate (36%) ICD therapies. The first appropriate ICD therapy occurred at 7 months (median). Approximately 2/3 of these ICD therapies occurred within one year after implantation. There was no significant difference between patients on (n=81) and off ACE inhibitors in age (51±16 vs 52±15 years, p>0.05), LVEF (25.5±8.8% vs 23.2±9.2%, p>0.05), or incidence of documented spontaneous or inducible sustained ventricular tachycardia / fibrillation before implantation (36% vs 48%, p>0.05). Fewer patients on ACE inhibitors were treated with amiodarone (21% vs 48%, p<0.05). After adjustment of age, gender, LVEF, use of antiarrhythmic drugs, and incidence of pre-implant documented spontaneous or inducible sustained ventricular arrhythmias, the incidence of appropriate ICD therapy was significantly lower in patients on ACE inhibitors than those off ACE inhibitors (log rank p<0.05). At one year after implantation, ACE inhibitor therapy was associated with an 80% reduction in appropriate ICD therapy in these patients (18% vs 33%, log rank p<0.05). Conclusion: ACE inhibitor therapy may substantially reduce the incidence of appropriate ICD therapy in patients with CHF secondary to idiopathic DCM. These observations suggest that ACE inhibitors may have important direct and/or indirect antiarrhythmic actions.
Background: Common practice during implantable cardioverter defibrillator (ICD) implant is to perform defibrillation threshold (DFT) testing by converting induced ventricular fibrillation (VF) with a minimum 10-joule (J) safety margin. Patients (pts) with severe left ventricular dysfunction may require additional energy to terminate VF and predicting who is at risk for elevated DFTs would be of benefit. Methods: Pts requiring ICD therapy, a history of congestive heart failure (NYHA Class II-IV) and QRS >=120 ms were enrolled in the CONTAK CD study and received cardiac resynchronization devices with ICD capability. The protocol recommended one of two methods of DFT: either VF conversion testing with at least two successful conversions <= 21J or step down DFT testing. Multivariate logistic regression was performed to determine factors predictive of DFT test outcome. Results: Of 501 pts enrolled, DFT recommendations were met in 444 (88.6%), with VF conversion testing performed in 396 (79.0%) and step down DFT testing in 48 (9.6%) with mean DFT of 10.7±4.6 J. DFT recommendations were not met in 57 pts (11.4%). Of these, 31 pts (6.2%) had converted with energies >= 23J or had no DFT testing performed due to pt condition and received a device without meeting implant recommendations. The remaining 26 pts (5.2%) began DFT testing, but terminated testing prematurely due to pt condition. In the 31 pts with elevated or untested DFT, larger left ventricular internal dimension in diastole (LVIDd) (p=0.003) and prolonged procedure time (p=0.01) were significant predictors of higher energy requirements. Subcutaneous arrays were used in nine pts (1.8%). Six met implant recommendations with its use, one did not, and two pts were not tested. Conclusion: DFT testing with adequate safety margin is accomplished successfully in the majority of this high-risk ICD pt population. However, in a significant number of pts, a 10J safety margin cannot be ascertained. LVIDd and prolonged procedure time may predict higher DFT and could be used to anticipate the need for alternative shocking vectors (such as subcutaneous array or patch electrode) or assuring the availability of a highenergy device. Background: This study assessed the hypothesis that an increase of late sodium current (I Na(L) ) exacerbates beat-to-beat variability of action potential duration (APD) and facilitates the actions of potassium-channel blockers to induce early afterdepolarizations (EADs). Methods: I Na(L) and action potentials (APs) of guinea pig isolated ventricular myocytes were measured using whole-cell patch-clamp techniques.
Results:
The I Na(L) enhancer ATX-II (5 nmol/L) increased the amplitude of I Na(L) by 217±39 pA (n=9, p<0.001). ATX-II (15 nmol/L) prolonged the APD measured at 50% repolarization (APD 50 ) by 244±24% from 281±11 to 963±61 ms (n=7, p<0.001) and induced EADs. Moreover, ATX-II increased the variability of APD 50 (SD/mean of 10 consecutive APs, x100) from 1.1±0.3 to 16.2±0.7% (n=7, p<0.001). Ranolazine (10 µmol/L), an anti-ischemic agent and a putative inhibitor of I Na(L) , attenuated the ATX-II-induced I Na(L) by 37±3% (p<0.05). The inhibition by ranolazine of I Na(L) was mimicked by tetrodotoxin (10 µmol/L, n=5). In the presence of ATX-II, Ranolazine (10 µmol/L) shortened the APD 50 to 378±34 ms (p<0.001), abolished the EADs, and reduced the variability of APD 50 to 2.8±0.4% (p<0.001). Although ATX-II at a low concentration (3 nmol/L) increased the APD 50 by only 6±2% (n=11), it facilitated the actions of E-4031 (1 µmol/L) and chromanol 293B (30 µmol/L), blockers of the rapid and slow components of the delayed rectifier potassium current, respectively, to prolong the APD 50 . In the absence and presence of ATX-II, the APD 50 was increased by 11±2% (n=6) and 104±41% (n=8) by E-4031 (p<0.01), and 40±7% (n=6) and 202±59% (n=9) by 293B (p<0.001), respectively. EADs were induced by E-4031 and 293B only in the presence of ATX-II. Ranolazine (10 µmol/L) abolished the EADs and reversed the prolongation of APD 50 by 76±5% (n=5, p<0.01) and 71±4% (n=9, p<0.001), respectively, in the presence of ATX-II plus E-4031 or 293B. Conclusion: An augmentation of I Na(L) greatly increased the variability of APD and facilitated the proarrhythmic effects of potassium-channel blockers. Inhibition of I Na(L) , such as by ranolazine, may reverse dispersion of repolarization, drug-induced QT prolongation, and arrhythmias.
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Ischemia/Reperfusion Induced Intracellular Calcium Oscillations in the Intact Heart: Relation to Arrhythmogenesis
Vikram Lakireddy, Paramdeep Baweja, Gil Bub, Tamara Baynham, Nabil El-Sherif, Downstate Medical Center, Brooklyn, NY, VA New York Harbor Health Care System, Brooklyn, NY Background: Intracellular calcium (iCa) loading by various mechanisms, including ischemia /reperfusion (I/R), has been postulated to cause spontaneous oscillatory Ca 2+ release from the sarcoplasmic reticulum that may play a role in generation of arrythmia. Thus far, this mechanism has been demonstrated in isolated cardiomyocytes or 2-dimensional myocyte networks. We investigated the development of iCa oscillations (O) during I/R in the intact heart. Methods: Perfused Langendorff guinea pig hearts were subjected to global I/R (20 min./ 20 min.). The heart was stained with 100 microliters of Rhod-2 AM and 25 microliters of RH-327. Membrane voltage (Vm) and iCa were simultaneously recorded with an optical mapping system of two 16x16 photodiode arrays. Activation maps of both Vm and iCa were constructed. Results: O at varying cycle lengths (200-600ms) were observed to develop at well localized focal sites within the mapped surface where iCa signal preceded Vm signal by 10-20ms. O that followed the iCa transient of a basic beat manifested in the Vm as early afterdepolarizations. Intermittent conduction from the focal site of O to the rest of the heart manifested as occasional premature beats , trigeminal, or bigeminal rhythm. A regular conduction pattern from a focal site of fast O manifested as regular tachycardia of focal origin. A complex conduction pattern of fast O resulted in wavebreaks and induction of ventricular fibrillation (VF).
Conclusion:
We have shown, for the first time, the development of focal O during I/R in the intact heart. Depending on the conduction pattern, O can result in a single premature beat or regular tachycardia, or can induce VF. In the setting of I/R, an occasional premature beat may represent the "tip of the iceberg" of an underlying potentially serious arrythmogenic mechanism.
